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Abstract: The video assistant referee (VAR) in association football was developed to help on-field 
referees judge potentially game-changing decisions correctly by reviewing video evidence in real 
time. VAR was implemented by the English Premier League (EPL) ahead of the 2019/20 season. 
Despite its potential benefits, VAR also presents the risk of not being well perceived by fans. This 
article aims to investigate fans’ perceptions towards VAR in the EPL. Total of 1350 EPL fans from 
different age groups above 18 years old completed an online survey on their opinion of VAR and 
changes they felt would make VAR better. The majority of fans were happy for VAR to continue 
being used in the EPL, but expressed that changes need to be made in terms of how VAR is being 
used by on-field referees and to assess certain situations. All age groups were generally positive 
towards the idea of using technology in the EPL to support referee decisions and provide more 
information to in-stadium fans, but younger age groups showed significantly more positive percep-
tions than their older counterparts. Implications include advice for the EPL to make changes according 
to fans’ opinions and to develop frameworks for making changes with fans as stakeholders in mind. 




The video assistant referee (VAR) in association football is a tool developed by the 
Royal Dutch Football Association (KNVB) to help on-field referees judge potentially 
game-changing decisions correctly by reviewing video evidence from multiple angles im-
mediately after situations have taken place (KNVB n.d.). After a successful testing period, 
VAR was approved by The International Football Association Board (IFAB) by unani-
mous vote on 3 March 2018 (IFAB 2018). After initial testing in domestic cup competitions, 
the English Premier League (EPL) implemented VAR into the league ahead of the 2019/20 
season, with the intention that VAR would only be used to correct clear and obvious er-
rors such as missed incidents, penalty decisions, incidents that may warrant a red card 
and incidents where a player’s identity has been mistaken (Premier League 2019a). In its 
first season, VAR has been used in all of the 380 games played out in the 19/20 EPL-season 
and has seen 109 goals affected by the use of VAR (Johnson 2020), of which some decisions 
have been deemed controversial. Examples include three controversial penalty decisions 
in round 34, which prompted a suggestion from former footballer Tim Cahill to add a 
former player to the VAR team to help the referees better understand player movements 
(BBC 2020). 
From a business and managerial perspective, it is important to understand how fan 
experience is affected by VAR. Fans may be subject to an “illusion” of how VAR affects 
time expenditure in a game. According to Augste and Cordes (2016), more than 30 
minutes of playtime in a game can be lost due to time spent doing throw-ins, free kicks 
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and goal kicks, but due to this “always” being a part of the game, no one really notices 
unless it is an obvious attempt to waste time. Reviewing VAR evidence does not take up 
anywhere near the same time of a game when compared to set pieces, but since this a 
rather new phenomenon, fans attending in the stadium tends to notice it more, especially 
in stadiums where big screens are not installed, as the consumers often do not know what 
situation is being reviewed, causing confusion and frustration whenever a VAR situation 
takes up a few minutes (Spitz et al. 2021). This confusion and frustration might be reduced 
as stadium attendees will gradually get used to the presence of VAR in football, but as it 
stands, watching the game from home provides a much better opportunity to understand 
what is happening during a VAR review, and why, when compared to stadiums without 
big screens. These elements underline the risk of VAR not being well perceived by fans, 
at least for those attending in stadium. This risk may lead to the subsequent risk of fans 
being less willing to attend games in stadium, which may have a negative economic and 
financial impact on clubs. 
Despite the importance of understanding how VAR affects fan experience, this topic 
has received limited academic attention. In line with this gap in the literature, the aim of 
this research was to investigate fans’ perceptions towards the use of VAR in the EPL. The 
overarching question was: How do fans perceive the way VAR is used in the EPL? Two 
subsequent research questions were formulated: Do fans perceive that VAR has a more 
positive impact on some dimensions than others in the EPL? (research question 1); 2. Does 
age impact fan perceptions on the use of VAR in the EPL? (research question 2). The first 
research question aimed to help decision-makers understand what the benefits of VAR 
are from the fans’ perspective, be able to communicate on these benefits, and prioritise 
areas for further improvement based on the dimensions perceived by fans as having a less 
positive impact. The second research question was constructed based on the assumption 
that younger fans may be more open to the use of a technological tool such as VAR, due 
to the technology-driven nature of their generation (Yim et al. 2021). In a context where 
sport marketing practitioners are concerned about decreasing fan attendance in future 
generations and among Millennials (Yim et al. 2021), it is important to understand how 
they perceive the use of tools such as VAR. 
2. Literature Review 
2.1. How VAR Modifies the Game 
The current literature on VAR mostly focuses on the impact of the technology on the 
game itself, which can eventually affect fan experience. Lago-Peñas et al. (2019) showed 
that the introduction of VAR into the German Bundesliga and Italian Serie A had seen 
more time being added in the first half of games, as well as reduced the number of offside-
calls, fouls and yellow cards. Their findings suggested that VAR did not have a substantial 
effect on football. This is supported in Errekagorri et al. (2020), who used data from the 
Spanish La Liga and found that more VAR checks equalled more goals and that total dis-
tance covered by players decreased when there was more than one VAR check. They also 
found evidence that total playing time had increased in games with two or three VAR 
checks, but that effective playing time decreased when there were several VAR checks in 
a game. However, they also specified that these changes did not significantly impact the 
games. These studies utilised concrete statistical data from a large sample of matches and 
did not take the “human” factor into account in how the technology affects consumers, 
including in-stadium fans. A study conducted on the Chinese Super League (CSL) drew 
comparisons between games with and without the presence of VAR and found that off-
side calls and fouls had dropped significantly, as well as a significant increase in total 
minutes played, concluding that the home advantage observed before VAR had decreased 
(Han et al. 2020). The findings of this study were in contrast to the findings in both Lago-
Peñas et al. (2019) and Errekagorri et al. (2020), but only shared a methodological ap-
proach to Lago-Peñas et al. (2019). Errekagorri et al. (2020) did not use data from before 
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VAR was implemented, but rather used grouped data according to the number of VAR 
interventions during the games, not differentiating between the type of VAR intervention 
(offside, penalty, red card, etc.). 
The only research paper where VAR in the EPL was mentioned is in Ludvigsen 
(2020), who predicted that VAR would be welcomed by some fans, but would also be 
subjected to criticism due to VAR being a tool that removes many contentious decisions 
that fans typically enjoy debating, hence making EPL football predictable. Video referee-
ing in other sports has been criticised heavily (Nafziger 2004). However, Nafziger (2004) 
argued that the potential legal consequences of a referee refusing to use the technology 
may cause additional controversy and the decision-aid technology should therefore be 
utilised as intended. The idea of introducing video refereeing into football was present 
long before the technology was developed, and it was envisioned that the technology 
would disrupt the flow and pace of the game of football, rather than improving it 
(Svantesson 2014; Nafziger 2004). These ideas seem to reflect some of the perceptions of 
players and experts after the introduction of VAR into football, but it is important to note 
that the technology is being recognised as effective by some, and that the time-consump-
tion is worth it if decisions are made correctly as a result (Martin 2018; BBC 2018). How-
ever, the law-makers responsible for VAR have stressed that the technology should only 
be used for clear and obvious errors, and the referee should generally rely on their own 
interpretation and only use the technology in very ambiguous situations (BBC 2019). The 
opinion that referee-decisions should be based on their own interpretation is reported by 
multiple authors (Nlandu 2012; Svantesson 2014), and seems to be a key argument to-
wards the use of decision-aid technology in sport. In Singh (2012), it was argued that in-
troducing line-technology would be too expensive and impractical to implement at all 
levels of football. GLT is only present in some of the biggest football leagues in world 
football and is yet to expand to include “smaller” football leagues (Hawk-Eye n.d.). 
2.2. Consumer Perceptions towards Decision-Aid Technology 
Football fans have a strong and emotional connection to the objects that produce the 
content they consume, such as football teams and players (Samra and Wos 2014). A fan is 
a consumer of organised sports (Hunt et al. 1999), and come in many different forms de-
pending on their level of devotion. The loyal fan will spend significant time and money 
on following their sport, team or athlete, while the casual spectator will spend less money 
and feel less connected to a specific entity in sport, hence why the loyal fan is more im-
portant to sport organisations (Mastromartino et al. 2017). The most important consumer 
group for the business of a sport club is the fan due to the fact that without them, there 
would be no demand for televised sport, and it would be a difficult task for sport clubs to 
attract sponsors if no one was there to see their product (Da Silva and Las Casas 2017). 
Understanding fan behaviour is crucial for sport organisations to ensure that they can 
evolve alongside the ever-evolving wants and needs of sport fans (Dwyer et al. 2016). 
Research on fan experience suggests that noise and crowd size are the most important 
factors when fans are assessing their own in-stadium experience (Wilkie 2008). However, 
as more factors that may affect crowd experience are added into sport, such as decision 
aid technology, it is necessary to conduct new research on crowd experience with these 
factors in mind. According to Singh (2012), removing the enjoyment that fans feel when 
debating contentious goals might reduce atmosphere with the introduction of decision-
aid tools such as Goal Line Technology (GLT). 
The amount of research on consumer perceptions towards decision-aid technology 
in sport is very limited and only two research papers were deemed relevant for direct 
comparison with this research. They may provide some useful insight into the general 
perceptions of consumers and include Winand and Fergusson (2018), who explored con-
sumer perceptions towards the introduction of GLT into football and Stoney and Fletcher 
(2020), who explored consumer perceptions towards the use of the Television Match Of-
ficial (TMO) in rugby. The findings of Winand and Fergusson (2018) were that fans trusted 
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the GLT technology when used and supported the use of it, but also that fans did not 
enjoy the use of GLT due to the technology eliminating the tension surrounding a conten-
tious decision, hence reducing the satisfaction of fans due to their enjoyment of debating 
such contentious decisions. They also found that fans did not support the idea of adding 
further aid-decision tools into football, recommending that key stakeholders are consulted 
when considering adding or changing rules of decision-aid technology that may affect 
their experience. These findings imply that the idea of introducing VAR into football is 
opposed by fans, depending on how it affects their viewing experience. 
Research on consumer perceptions towards the use of the TMO in Rugby Union 
games uncovered that football fans did not take issue with the use of the technology, but 
rather with how information was relayed to them in-stadium (Stoney and Fletcher 2020). 
The findings of this article suggest that fans will have a better experience when infor-
mation is relayed to them as decisions are being made, and not just after. The current 
system in Rugby Union games is similar to how the EPL conducts VAR checks, with fans 
being informed of what is being checked through information on big screens in the stadi-
ums, with replays being played to inform in-stadium fans on overturned decisions (Prem-
ier League 2019b). 
2.3. Differences between Age Groups 
Research on consumer perceptions towards use of decision-aid technology looking 
at the impact of age groups is very rare at this point in the literature. Both Winand and 
Fergusson (2018) and Stoney and Fletcher (2020) included age groups in their sample de-
scription but did not report any difference in opinion between age groups. This suggests 
that there might not be any difference in opinion from a young to an older fan, but this is 
unclear due to the lack of research available. One could argue that millennials should be 
more likely to accept technological changes in football due to the technology-driven na-
ture of their generation (Yim et al. 2021). Younger adults tend to use a wider spread of 
technological inventions than older adults (Olson et al. 2010), but older adults are gener-
ally open-minded when presented with an opportunity to learn using and understanding 
modern technology (Vaportzis et al. 2017). These findings should be considered relevant 
when discussing technology in football and may be the reason for why previous research 
on perceptions towards decision-aid technology in sport has not uncovered any differ-
ences across age groups. 
3. Methodology 
3.1. Research Method and Data Collection 
A quantitative approach was used in this study. More specifically, a survey was con-
ducted with football fans (n = 1353 respondents). The use of a survey is considered a stand-
ard research method due to the regular need of reaching out to mass target populations, 
in this case sport fans, and how surveys are useful to describe characteristics, perceptions 
and the behaviour of the target populations (Andrew et al. 2020). The wish to make a 
generalisable description about the perceptions of a particular population, being the foot-
ball fans, makes the choice of a deductive approach logical due to the questionnaire con-
taining closed questions with set answer options. This fits the characteristics described in 
Janzen et al. (2015), who stated that a deductive approach assumes that a sound measure-
ment of values are rooted in a theory that is predetermined. This approach ensures high 
predictability as well as producing results that can be easily interpreted (Veal 2018). 
The survey method matched the usage of a Likert scale in similar research such as 
Winand and Fergusson (2018) and Stoney and Fletcher (2020), who both used a 7-point 
Likert scale rather than the 5-point scale which was used for this study. A 7-point scale 
was deemed excessive for this study. According to Revilla et al. (2013), 5-point Likert 
scales should produce better quality of data. Moreover, a 7-point Likert scale is considered 
J. Risk Financial Manag. 2021, 14, 573 5 of 17 
 
 
more suitable to use in projects where the participants are mostly students due to the as-
sumption that students have higher cognitive ability than members of the general public 
(Weijters et al. 2010). This makes a 5-point Likert scale more suitable for this study since 
it did not reach out to just students, but anyone who watches football and is above 18 
years of age. The Likert scale is considered a strong tool to use in surveys due to its wide-
spread use, making it a comfortable tool for researchers and respondents, as they are likely 
to have encountered the design in previous surveys (Cooper and Johnson 2016). Accord-
ing to Ponto (2015), the usage of a survey can be useful to explore consumer patterns, in 
this case fans’ perceptions towards the addition of VAR into EPL football, and how this 
addition will affect their behaviour in the future. 
Due to the authors wishing to produce generalisations of a population, a quantitative 
method of using an online questionnaire was considered a logical choice. Questionnaires 
are, however, limited by their predetermined questions and limited answer options (Bell 
et al. 2019). A different approach might have uncovered more information from partici-
pants who possess more knowledge than others, but using interviews was deemed too 
time-consuming and not consistent with the objective to produce generalisations. An 
online questionnaire was considered to be the most effective method to acquire a large 
sample group, consistent with the findings of Duffy et al. (2005), who suggested that an 
online questionnaire would be more attractive than interviews for participants due to its 
convenient nature. With this method, participants can complete the questionnaire when 
they see fit, rather than having to plan a specific time to be interviewed. 
3.2. Participants 
Participants were recruited through social media platforms, specifically Facebook 
and Twitter. A social media post was posted in Norwegian and British Facebook groups 
dedicated to EPL fans of no specific team-affiliation, as well as on Twitter, where there 
were no geographical filters present. Participants were informed of the nature and pur-
pose of the study as well as inclusion criteria, which were that they followed EPL actively 
and were above 18 years of age. If interested, participants were provided with a link to 
the survey, provided they met the inclusion criteria. Preliminary and post-completion 
statements were included to inform the participants of the purpose of their participation 
as well as inform them on their right to withdraw from the study. 
The sample size was 1353, of which 305 were aged 18–23, 360 aged 24–29, 405 aged 
30–39, 200 aged 40–49 and 83 above 50 years of age. Of the entire sample size, 1350 partic-
ipants completed all 15 questions, while 3 participants did not answer the final question 
for reasons unknown and were excluded from the study. No participants asked to be re-
moved from the survey after completion. The authors’ university ethics guidelines state 
that participants should be at least 16 years of age. However, having only adults partici-
pating in this study was deemed desirable as to avoid any potential conflicts in terms of 
the need to acquire parental permission for non-adults. Age of majority for most EU coun-
tries is 18 (FRA n.d.). For this reason, only people over 18 years of age were allowed to 
participate in the study. Consent forms were not included in the survey, as consent is 
implied when returning a questionnaire, also according to the university ethics guide-
lines. Due to the inclusion criteria and the large sample size, the results should be gener-
alisable for a larger population (Queirós et al. 2017). 
3.3. Survey Contents 
The authors’ university online survey system, Jisc, was used to construct and perform 
the survey. This tool was considered suitable due to the simplicity it offered in construct-
ing, distributing, and analysing an aesthetically pleasing survey that was easy for re-
spondents to navigate around and answer questions without any advertisement or other 
potentially distracting content present on the screen. The survey started with a prelimi-
nary question that asked the participants to choose their age group, of which the range 
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was explained in the participant section. The 15 statement questions that followed ex-
plored different issues with VAR in the EPL, with all 15 questions addressing both re-
search questions 1 and 2. The questionnaire can be viewed in its entirety in Table S1 in the 
Supplementary Material. The absence of peer-reviewed literature on VAR made replica-
tion of previous research impossible, hence why most questions were constructed in ref-
erence to common themes identified by observing perceptions displayed by different fan 
groups across social media platforms. These questions covered aspects such as fairness 
(Q1), understanding (Q2), time needed (Q3 and Q11), different dimensions relevant to the 
review of decisions (Q4, Q5, Q8, Q10, Q13 and Q14), impact on fans’ interest (Q6), supple-
ment to goal-line technology (Q7) and potential removal until perfected (Q15). Two other 
questions were constructed in reference to how other sports use video refereeing. These 
questions included the presence of a screen in stadia like in rugby (Q9), and the oppor-
tunity to protest decisions based on technology like in tennis (Q12). No time limit was set 
to complete the survey other than that it was completed before the closing date. 
3.4. Data Analysis 
The gathered data were prepared and validated using the data validation tool in Mi-
crosoft Excel. The countif-function was used to check for missing data. Data were further 
analysed using Microsoft Excel for the purpose of calculating mean values and standard 
deviations across age groups and responses for each question. All of the participants an-
swered the same 15 questions, which provided the means to conduct comparisons both 
between questions involving the same participants through one-way analyses of variance 
(ANOVAs) with repeated measures and dependent groups (research question 1), as well as 
between age groups for each question through one-way ANOVAs with independent groups 
(research question 2). IBM’s Statistical Package for the Social Sciences (SPSS) 26 was used to 
perform one-way ANOVAs. Figure 1 displays the overall data analysis process. 
 
Figure 1. Overall data analysis process. 
  





The means and standard deviations for the 15 survey questions are presented in Ta-
ble 1, with the different items ranked from the highest to the lowest average mean score. 
Overall, the results show that the participants agreed that changes need to be made on 
how VAR is used, with nine survey items displaying a mean value over 3. However, when 
conducting one-way ANOVAs with repeated measures and dependent groups to com-
pare items between each other, it is worth noting that there are significant differences at 
the 5% level between each item except items 8 and 3, as well as items 13 and 12, in support 
of a positive answer to research question 1 (results available upon request). This means 
that the EPL could confidently prioritise the changes to be made (or the features to be 
retained) based on fans’ perception. Table 1 also provides the results of the one-way ANO-
VAs with independent groups to compare age groups for each survey questions, with the 
identification of significant differences for eight out of the 15 questions. Tukey’s range 
tests for Post-Hoc analysis were performed for all items to uncover between which age 
groups significant differences lie (available upon request). These Post-Hoc tests unveil 
some significant differences with one-tailed tests for two questions where no significant 
difference was originally identified through the ANOVAs, meaning that overall 10 out of 
the 15 questions show significant differences between age groups, in support of a positive 
answer to research question 2. Figure 2 provides an overview of the results. 
Table 1. Survey items sorted by mean values, with standard deviations and differences between age groups. 




Age Groups (p-Value) 
The addition of VAR has made the Premier League less fair. 14 2.31 0.917 0.462 
I find it difficult to understand how VAR works. 11 2.81 1.178 0.435 
VAR situations take up too much time of a Premier League 
game. 
6 3.55 1.152 0.001 * 
The on-field referee should always review VAR evidence when 
a potentially match-changing decision has to be made. 
4 3.78 1.229 0.064 
The VAR team for each matchday should consist of several 
expert referees who are making decisions together, rather than 
relying on the individual interpretation of just one expert 
referee. 
2 4.05 0.982 0.003 * 
The introduction of VAR has made me less interested in 
watching Premier League football.  
15 1.94 1.141 0.838 
VAR should be used if and when there is suspicion that the 
goal-line technology (Hawk-Eye) has failed to perform its 
task(s).  
1 4.29 1.021 0.000 * 
The Premier League should change how VAR assesses offside 
situations. 
5 3.56 1.103 0.073 
VAR screens should be mandatory in every Premier League 
stadium to ensure that fans inside the stadium are thoroughly 
informed on why a VAR decision is made. 
3 3.97 1.035 0.000 * 
VAR should be able to review evidence from past situations at 
any time during a game and potentially penalise actors of the 
game who have broken the rules without being caught. 
8 3.18 1.336 0.128 
The introduction of VAR in the Premier League has made goals 
less enjoyable due to almost every goal potentially being 
subjected to a VAR review. 
7 3.48 1.225 0.000 * 
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Each team should be given a few opportunities per game to 
protest VAR decisions that have been made without the on-
field referee reviewing video evidence, prompting a formal 
review by the on-field referee. 
10 2.97 1.356 0.000 * 
The on-field referee should be able to review VAR evidence 
post-match to penalise actors of the game who have broken the 
rules during a match without being caught. 
9 3.02 1.330 0.000 * 
VAR should be used for more than just clear and obvious 
errors. 
12 2.71 1.263 0.234 
VAR should be removed from the Premier League until the 
system is perfected.  
13 2.49 1.307 0.000 * 
Note: Significant differences at the 5% level are highlighted with *. 
 
Figure 2. Overview of the results. 
4.2. Items for Which Fans Suggest a Need for Change (mean > 3.5) 
The first-ranked item in Table 1 shows that fans agree that VAR should be used if the 
Hawk-eye technology has failed to do its job. The agreement was stronger for younger 
participants. The age group of 24–29 showed the same feelings as age 18–23 (p = 1.000) but 
significantly stronger positive feelings compared to the three oldest age groups of age 30–
39 (p = 0.002), age 40–49 (p = 0.000) and age above 50 (p = 0.000). These results suggest that 
younger fans are more positive than older fans of the use of VAR in addition to GLT and 
implies that the EPL should use VAR if Hawk-Eye fails to perform its task if they are to 
adhere to the opinion of younger fans on how VAR is used. 
The second-ranked item shows that fans agree more than one expert referee should 
share responsibility in the VAR room during matchdays. This is consistent with the idea 
that subjectivity amongst referees is a problem that VAR has helped reduce, but not erad-
icate (Ugondo and Tsokwa 2019). No research has been conducted to see how subjectivity 
affects referees in the VAR room, but it is safe to assume that the phenomenon can occur 
with referees regardless of where they are situated. Results show that fans agree that there 
should be more than one referee in the VAR room, but also significant differences between 
age groups, as age 18–23 showed more positive perceptions towards the idea of more than 
one expert referee in the VAR room than age 30–39 (p = 0.003) and age above 50 (p = 0.045). 
Although significant differences were evident, these results should not be misunderstood, 
as all age groups did display positive perceptions towards having more than one expert 
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referee in the VAR room. The youngest age group did agree more than other groups, but 
they were also above or very close to a mean value of 4.0, which means “agree”. 
The third-ranked item shows that fans agree that big screens should be mandatory 
in every EPL stadium. Although the participants generally agreed that big screens should 
be mandatory, there were significant differences between age groups, which showed that 
the age group 18–23 was significantly more positive towards the idea of installing big 
screens in EPL stadiums compared to age 30–39 (p = 0.037), age 40–49 (p = 0.000) and age 
above 50 (p = 0.040). Additionally, age 24–29 was significantly more positive towards the 
idea compared to age 40–49 (p = 0.001). The findings from this item also suit the percep-
tions described in Yim et al. (2021), who stated that younger generations are generally 
more technology-driven than older generations and prefer to consume sport products 
through the use of technology. Besides, there is a stronger agreement from fans that big 
screens should be mandatory in every EPL stadium over most of the items relevant to how 
and the scope VAR should be used. This suggests that big screens are a more important 
factor. 
The fourth-ranked item shows that fans mostly agree that the on-field referee always 
should consult VAR evidence when a potentially match-changing decision has to be 
made. There were no significant differences of opinion between age groups for this item 
with a two-tailed test, although the youngest age group of 18–23 displayed generally more 
positive perceptions towards the idea (mean = 3.92) than those aged above 50 (mean = 
3.52), and the difference is significant with a one-tailed test (p = 0.034). Although these 
results show that fans like the idea of the on-field referee taking the final decision on po-
tentially match-changing decisions, it is important to note that this likely would cause 
additional time-consumption with VAR. 
The fifth-ranked item shows that the participants rather tipped in favour of agreeing 
that offside situations should be assessed differently rather than a neutral stance. Despite 
not showing any significant differences across age groups with the one-way ANOVA, 
Post-Hoc tests uncovered that there was a significant difference between the youngest age 
group of 18–23 and the oldest age of above 50, with the oldest group being more negative 
towards the prospect of amending the way VAR assesses offside situations (p = 0.049). The 
oldest group is also more negative than the age groups of 24–29 and 30–39, with significant 
differences with a one-tailed test (respectively p = 0.027 and p = 0.035). 
The sixth-ranked item shows that fans were rather agreeing that VAR takes up too 
much time of an EPL game. There were significant differences present between age groups 
18–23 and 24–29, where the younger group felt significantly less negative towards time-
consumption (p = 0.028) as well as the age group above 50 feeling significantly less nega-
tive towards time-consumption compared to age groups 24–29 (p = 0.011), 30–39 (p = 0.049) 
and 40–49 (p = 0.025). These results suggest that the youngest and the oldest group are the 
ones who feel the least that time consumption with VAR is a problem, tipping towards a 
neutral standpoint (18–23 mean = 3.40 and above 50 mean = 3.21). This implies that these 
fans would rather see more time spent if the result is that the decision is made correctly. 
4.3. Items for Which Fans Are More Neutral towards a Change (mean 2.5 to 3.5) 
The seventh-ranked item asked participants whether their enjoyment of goals re-
duced due to the possibility that every goal potentially can be reviewed and ruled out. 
The results show that the participants were slightly closer to a neutral stance than agree-
ing, meaning that they did not agree that goals were less enjoyable due to the introduction 
of VAR. The age group of above 50 showed significantly more positive perceptions to-
wards enjoyment of goals with VAR than ages 18–23 (p = 0.000), 24–29 (p = 0.001) and 30–
39 (p = 0.000). There were differences compared to age 40–49 as well, not significant with 
a two-tailed test but significant with a one-tailed test (p = 0.037). 
Items ranked eight and nine were developed based on the idea that video evidence 
may emerge post-event or post-match to show the infringements of players and managers 
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that went unnoticed at the time they occurred or during the game. Item eight shows re-
sults that suggest a neutral stance towards the use of VAR to review past events of a 
match, with no significant difference between age groups. Similarly, item nine shows a 
neutral stance towards the use of VAR post-match, but significant differences were found 
between the youngest age group 18–23 who showed significantly more negative percep-
tions towards the use of VAR post-match to penalise players/managers who had done 
something wrong compared to ages 30–39 (p = 0.023), age 40–49 (p = 0.000) and age above 
50 (p = 0.022), as well as age group 24–29 with a one-tailed test (p = 0.036). 
Item ranked 10 explores the idea of giving each team the opportunity to contest de-
cisions to prompt VAR reviews and shows neutral results, but significant differences be-
tween age group above 50 and the groups of age 18–23 (p = 0.000), age 24–29 (p = 0.000) 
and age 30–39 (p = 0.023), as well as age 40–49 with a one-tailed test (p = 0.043). These 
results show very large mean differences, with the youngest age group 18–23 averaging a 
mean score of 0.795 higher than the above 50 group. These findings suggest that the 
younger age groups are more positive of the idea of letting teams contest decisions, but 
their mean (3.18) is still well within the neutral spectrum and does not imply that this 
should be an addition into the game. 
Item ranked 11 shows that members of every age group do not struggle to under-
stand how the VAR technology works, with no significant difference present between age 
groups. The fact that fans understand how the technology works should be considered 
positive for the EPL, as it suggests that the fans have been thoroughly informed on VAR. 
It is important to note that these results do not represent VAR decisions, but rather the 
technology itself. This means that even if a consumer understands how VAR is used to 
assess offside- penalty- and yellow/red card-decisions, it does not mean that they will 
agree with the decisions due to subjectivity. Especially in-stadium fans will be unlikely to 
just sit quietly and agree with referee decisions against their team, even if they are correct, 
as they feel a responsibility to help their team by distracting the opposition and influenc-
ing the referee to judge in their team’s favour (Wolfson et al. 2005). 
Item ranked 12 was based on a potential change to VAR supposed to be only used 
for clear and obvious errors. This is because the reality of VAR being only used for clear 
and obvious errors has been ambiguous at best during the debut season of VAR in the 
EPL. The EPL has defined clear and obvious errors as situations where the on-field referee 
requests assistance due to not having caught/understood a situation properly (Premier 
League 2019b), including situations that went completely unnoticed by the referee. Yet, 
the term still remains unclear due to numerous controversial decisions made during the 
19/20 season. These decisions cast doubt about whether all errors judged were really clear 
and obvious, and whether all clear and obvious errors were judged. This prompted EPL 
referee Mike Riley to admit that some clear and obvious errors were not judged the way 
they were supposed to due to lack of judgement based on little experience (Sky Sports 
2019b). This then birthed the idea that perhaps VAR should be used for more than just 
clear and obvious errors, as to avoid confusion for referees. Results showed that fans were 
tipping in favour of a neutral standpoint, with no significant differences between age 
groups, suggesting that the current usage of VAR is suitable in the eyes of fans. 
4.4. Items for Which Fans Suggest No Need for a Change (mean < 2.5) 
Item ranked 13 presented a radical proposition to the participants by asking if VAR 
should be removed until the system had been perfected. Mean values suggest that fans 
are more in favour of keeping VAR, but there were significant differences present, show-
ing that age group 18–23 was significantly more towards a neutral standpoint than age 
groups 24–29 (p = 0.004), 30–39 (p = 0.001), 40–49 (p = 0.000) and above 50 (p = 0.000). Ad-
ditionally, age group 24–29 was significantly more towards a neutral standpoint than age 
above 50 (p = 0.044). Age group 30–39 was also significantly more towards a neutral stand-
point than age above 50 with a one-tailed test (p = 0.034). These findings suggest that the 
older the participants were, the less interested they were in removing VAR from the EPL. 
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This shows that despite its flaws, fans consider VAR to be working to some extent, or they 
would have asked for it to be removed. The fact that fans support the continued use of 
VAR implies that the EPL has been successful in adding VAR into the league, and it is 
now important for the referees to get fewer decisions wrong and to optimise the reviewing 
process to make fans feel more involved and informed. 
The results of item ranked 14 were inverted due to this item being the only question 
that did not involve a change or raising an issue, meaning that it was positive in nature. 
The results show that fans disagreed that fairness had been reduced with VAR, with no 
significant difference between age groups. These results suggest that VAR has succeeded 
in the eyes of consumers in terms of reducing major errors in making the EPL fairer, and 
that the technology indeed works. However, these results are not representative of actual 
statistics, and therefore should be completed with more evidence that VAR has made the 
EPL fairer as they only showcase fans’ perception of fairness with VAR. 
Item ranked 15 and last shows that the addition of VAR has not made fans less inter-
ested in watching EPL football, with no significant difference between age groups, mean-
ing that there is a consensus across all ages from 18 to above 50 that they are still very 
interested in watching EPL football. The question now becomes what changes will be 
made to make the usage of VAR more enjoyable for fans, or rather less annoying by con-
suming less of the allocated 90 minutes of a game to review evidence and getting decisions 
right the first time. 
5. Discussion and Conclusions 
5.1. Comparison between Related Results 
Some items in the survey provide the means for comparison between them. Such 
items include items nine and 10 in Table 1. Item nine stated that VAR should be able to 
review evidence and advice punishments at any point during a game, while item 10 stated 
that the on-field referee should be able to review VAR evidence after the game and then 
issue punishments. Video evidence has been used post-match to review past incidents 
long before the introduction of VAR, for example to investigate the statements made by 
players during the infamous racism-incident between former Liverpool player Luis 
Suárez and former Manchester United player Patrice Evra (The FA 2012). The idea was 
therefore to measure fans’ perceptions towards investigating video evidence during the 
game to penalise actors of the game by a red card for such things as racist comments with 
item nine. Alternatively, for item ten, the idea was to measure fans’ perceptions towards 
using VAR for the same purpose but post-match, with the on-field referee being respon-
sible for making decisions. Although participants were close to a neutral standpoint for 
both items, there was a significant difference between these items (p = 0.000), as item nine 
was more agreeable than item 10 for participants. 
These results imply that fans are more favourable of punishments during the game 
than after the game. If a serious foul play has gone unpunished during the game, it is 
likely to be resolved by The Football Association (FA) after games. However, the idea of 
letting VAR take action at any point of a game seems to be more attractive for fans. As 
previously discussed, this could potentially be match-deciding, if perpetrators were al-
lowed to be caught and punished during the game and not after, for incidents that origi-
nally went unnoticed. With the number of cameras and microphones inside a football sta-
dium, racist remarks or other violations that the referee did not hear or see might be 
caught on tape and can in theory be used to issue cards. If for example an incident of 
racism occurs, an actor of the game would be sent off if the referee heard it. Thus, it can 
be argued that VAR should be used for the situations that the referee did not see or hear, 
similar to how it is used if someone uses violence without being spotted by the referee. 
Items four and six in Table 1 also provide the means for comparison. Item four asked 
for the participants’ views on use of VAR monitors by on-field referees, and item six re-
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volved around consumer perceptions towards time consumption with VAR. When com-
pared, the results show a significant difference (p = 0.000), with fans agreeing that VAR 
takes up too much time (mean = 3.55), but still want referees to use VAR monitors (mean 
= 3.78). The question on time consumption preceded the question on usage of VAR mon-
itors. As such, the risk of the participants “forgetting” the question of time consumption 
in between questions should be quite low. 
5.2. Comparison with Previous Research 
The findings in this study show some similarities to the findings of Winand and Fer-
gusson (2018). The authors found evidence that fans favoured the use of Hawk-Eye’s GLT 
in football, similar to how the participants in this study stated that: they thought the EPL 
had become fairer as a result of VAR; they were slightly in favour of the continued use of 
VAR; they did not lose any interest in watching the EPL due to the addition of VAR. There 
were, however, differences in fans’ perceptions towards the factor of enjoyment between 
the studies. Winand and Fergusson’s (2018) findings stated that fans enjoyed football less 
due to GLT reducing the amount of contentious decisions. Although not measured spe-
cifically, certain items in this study measured how the experience of fans felt affected by 
VAR. This was specifically the case for the item measuring how fans experienced goals 
when they knew that there could always be a VAR review to overturn it right after. The 
results showed that fans were slightly towards a neutral standpoint. This is in contrast to 
how the participants in Winand and Fergusson (2018) felt that contentious goal decisions 
would be reduced in number due to the addition of GLT, which would lead to a reduction 
in enjoyment. Their study also found evidence that fans did not welcome future decision-
aid technology. This was not measured in this study, but the results do show that fans are 
happy with how VAR is being used and are not in favour of removing it. This suggests 
that the perceptions against more decision-aid technology in Winand and Fergusson 
(2018) might have switched towards being in favour of the technology. This might, how-
ever, be due to the fact that VAR has been a part of football for a few years now, and it is 
evident that it is here to stay. Therefore, fans might rather just accept it for what it is and 
not waste any energy on protesting the technology. 
Another study that measured fans’ perceptions towards decision-aid technology was 
Stoney and Fletcher (2020). These authors explored how the use of TMO technology af-
fected the experience of in-stadium fans in Rugby Union. Although our survey is not ex-
clusive to in-stadium fans, some of the perceptions can be compared. In Stoney and 
Fletcher (2020), rugby fans stated that their in-stadium experience would be enhanced if 
they were better informed during TMO decisions. These findings are supported in this 
study, with the finding that fans displayed positive perceptions towards having big 
screens for VAR reviews present to keep them thoroughly informed on what is happen-
ing. Although a different sport, the in-stadium experience should be comparable across 
sports, as the sport fans have a different range of needs and wants, regardless of which 
sport they follow (Samra and Wos 2014). 
Both Winand and Fergusson (2018) and Stoney and Fletcher (2020) did not report any 
difference in opinion between age groups. By contrast, the present study unveiled signif-
icant differences between age groups in 10 out of 15 items. Overall, the findings were sup-
portive of the younger age groups being more in agreement of using VAR than older age 
groups, consistent with the technology-driven nature of their generation (Yim et al. 2021). 
However, there were exceptions, with older age groups showing more positive percep-
tions towards enjoyment of goals with VAR, as well as the use of VAR post-match to pe-
nalise players/managers who had done something wrong. 
5.3. Implications 
Implications from this study include recommendations about how VAR can be used 
further in the EPL. The results show that the highest agreements from fans were that: VAR 
should be used to assist in situations where Hawk-Eye’s GLT fails to perform its tasks; 
J. Risk Financial Manag. 2021, 14, 573 13 of 17 
 
 
VAR teams should be expanded to include more than one expert referee; big screens 
should be installed in every stadium; the on-field referee should always review VAR evi-
dence when a potentially match-changing decisions must be made; the way VAR judges 
offsides should undergo a change. The EPL might consider these items as priorities upon 
which to act when considering the impact of VAR on fans. Nevertheless, they might en-
counter certain perceptions that can counterbalance the need for change. 
Making big screens mandatory for EPL clubs might be crucial in ensuring fan enjoy-
ment. Yet, it is important to consider that fans will have different experiences over the 
course of a season depending on the team they support. For the 19/20 season, Liverpool’s 
Anfield and Manchester United’s Old Trafford were the only two stadiums without big 
screens (Sky Sports 2019a). Although the participants agreed that screens should be man-
datory, some participants may be fans of Liverpool or Manchester United and might not 
want to see their stadium undergo drastic changes. By contrast, other supporters of the 
same two teams may feel that their experience was worsened due to the lack of big screens 
during VAR reviews. It would certainly make sense for arguably the two biggest clubs in 
English football to do what they can to aid in-stadium fans in getting information during 
VAR checks. This would be consistent with the findings of Stoney and Fletcher (2020) on 
how fans report having a worse experience when they are not getting information when 
video evidence is being reviewed. However, it is important to note that the inclusion cri-
teria for this study did not include fans having to frequently attend games. This means 
that a large portion of the sample might be attending games less or more frequently. The 
results of this item also found evidence of younger fans being significantly more positive 
towards screens than older age groups, although all groups were generally positive. These 
findings imply that the EPL need to consider future consumers when developing recom-
mendations and regulations. The young age groups of this study will be the ones attend-
ing stadiums for the next decades, and their perceptions are likely to be passed on to 
younger generations (Šramová 2017). If attending games does become less enjoyable due 
to lack of information in-stadium, people might choose to watch games from home. 
Perceptions towards how VAR is used to assess offside situations show that the cur-
rent system does not function optimally in the eyes of the fans. However, it must be 
acknowledged FIFA’s (Fédération Internationale de Football Association) stated intent on 
changing the VAR protocol for the EPL. This became evident in early August of 2020 when 
they passed a new protocol which addressed multiple concerns. This protocol includes 
intentions of: increasing the on-field referee’s use of the review area; enforcing the rules 
of penalty kicks by retaking saved penalties if the goalkeeper is off his line or a player is 
inside the box before the kick is taken; encouraging linesmen to keep their flags down for 
offside situations that are not crystal-clear, to avoid ruining potential goal-scoring oppor-
tunities (Premier League 2020). This means that some of the implications from this study 
are already in the process of being changed. It shows that its findings are consistent with 
observations FIFA have done themselves. Additionally, the results showed that fans are 
towards a neutral stance on the negative side when asked if VAR should be used for more 
than just clear and obvious errors. These results suggest that FIFA should not add more 
parameters for VAR. This seems like the way to go in terms of keeping VAR simple and 
to avoid unnecessary confusion for referees, fans, players, and managers, as it has proven 
to do on numerous occasions in its debut season in the EPL. 
Even though fans feel that VAR takes up a bit too much time of an EPL game, the 
perceptions towards how the tool is used carry more weight for fans. This should be con-
sidered important for FIFA and the EPL in developing VAR further. It is, however, im-
portant to note that these findings only represent one stakeholder group, being the fans. 
Organisations like FIFA and the EPL will rely on feedback from more than one group of 
stakeholders when developing VAR further. However, with fans being the stakeholders 
that pay for match tickets, merchandise and television subscriptions, their opinions 
should be deemed very important when considering changes to the game of football. 
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5.4. Limitations and Directions for Future Research 
The choice of conducting a quantitative survey to create generalisations of a popula-
tion was considered to be the best method for this study. However, the ability to answer 
some of the questions explored in the results and discussion sections was limited due to 
the nature of the study. These questions would undoubtedly provide more immersive 
results through qualitative interviews where fans could answer more freely. Another lim-
itation might have been the wording on certain questions, which were intended to be 
linked to each other. This might have happened with items three and four in Table 1, 
which were intended to be linked through measuring perceptions towards usage of VAR 
monitors by on-field referees and time consumption with VAR. However, it is recognised 
that the question on usage of VAR monitors could have included a note on time consump-
tion to establish a link between the questions. Future researchers should consider this if 
they want to compare these factors. 
Another limitation of this study was the timing of the project. Data collection com-
menced during COVID-19, and none of the EPL clubs allowed for fans in-stadium during 
the time of data collection. It was evident during this time that fans wanted to be given 
the opportunity to visit stadiums again. These feelings might have overshadowed some 
of the negative perceptions towards VAR at the time. Lack of tracking of geographical 
location of participants was also identified as a limitation. Participants were recruited 
through social media, and geographical location was not a part of the inclusion criteria. 
This means that the results could not be compared based on nationality or geographical 
location, which might have shown certain differences. The social media post included an 
invite to the survey and was shared in English and Norwegian on Twitter, as well as in 
both English and Norwegian Facebook groups dedicated to EPL fans. This means that a 
large portion of the sample may have consisted of Norwegian and English fans. Yet, is not 
possible to say for certain due to most of the participants being recruited via Twitter where 
there were no geographical filters present. Future research should include sample groups 
based on specific geographical locations or include a question where respondents answer 
their nationality to make such comparisons possible. This also applies to gender to observe 
whether there are any significant differences between different genders. 
The final limitation was that the only stakeholder group explored in this study was 
the fans. Other key stakeholders include players and managers. A recent study has found 
that managers are more likely to publicly agree with VAR decisions when they favour 
their club, while they often question or disagree with VAR decisions when they go against 
their club (Chen and Davidson 2021). Future research should include these stakeholders 
to measure for differences. Those stakeholders might have a completely different experi-
ence than fans due to their ability to communicate with the team of referees during games 
and receive information. In other words, it should be deemed fair to assume that a study 
on the different actors of the game would provide a more immersive look into the subject 
of VAR. 
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